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DIGEST

The objective of this work, as reported herein, is. to obtain
Snecessary data for preparation of a cold-weather suppleaftt to

technical manua., TM 3-225 Radiological Recovery of Fin d Military
TJstations. This, report covers progress during FY-61.

A facility capableof produci 500-b batches of fallout
simulant, tagge with 5 curies of lanthanum-140O, vas designed, in-

stalled, and operated at Camp McCoy, Wisconsin. A series of decon-
tamination tests, limited by improper weather conditions' Vas conducted
using techniques of snow plowig, power sweeping, and fire hosing.

The .following evidence, based on the fragmentary information

obtained during this test series should be considered tentative and
subject to change.

1. The decontamination techniques of grading, sweeping, and
hosing on applicable coldweather surfaces are less effective than the
same techniques on correAponding temperate-veather surfaces.

2. Mechanized sweeping and vacuum sweeping of packed snow
and frozen soil are effective decontamination techniques.

3. The possibly unique decontamination technique of ater
hosing packed snow and frozen soil is apparently without merit.

Radiation dosage was kept to a minimu by the experimenters
and no residual dosage probkins were encountered. Normal camp
activities were resumed 30 days after the conclusion of the teiting
period.

MIITARY APLICATION

The available decontamination technical manuals, TM 3-220*
and TM 3-225**, are inadequate for planning radiological counter-
measures. under cold-weather conditions. This report covers the pro-
press of the FY-61 effort to obtain informtion to correct this
deficiency.

* Decontamination. TM 3.220. October 1953

H Radiological Recovery of Fixed Military Installations. TM 3-225.
(NADoCKS.TP-L-3). Int. rev. Apri 195.
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I.

COLD DNCOT ANIAION STUDY - McCOY I.

1.INTRQDUTIQN,.

A. Objective.

The objective of this study is to conduct experiments and
collate data pertinent to radiological decontamination under cold-
weather conditions, so that, the .ecessary data is available for pub-
lications of a cold-weather addendum to technical mnual TM 3-225
(NAVDOCKB TP-P-13), Radiological Recovery of Fixed Military
Installations.

B. Justification and. Requirements.

WM-3-225 presents methods and data necessary to perform'decon-
tamination. operations on fixed military installations under temperate-
weather conditions. The application of basic recovery criteria con-
tained in this manual will have to be modified, or alternate methods
employed, for decontamination operations under cold-weather conditions.
Large portions of the United States could be affected for an extended
period of time by cold weather (-lCP to +320F), thus affecting any
contemplated decontamination operation.

This project is part of the FY-61 Defense Atomic Support
Agency (DASA) coordinated program, Nuclear Weapons Effects - Fallout.,
with additional support from the U. S. Navy Bureau of Yards and Docks.

C. Historical Background.

Radiological decontamination has been intensively investigated
during the past decade by a number of different agencies. The experi-
mental effort has ranged from laboratory studies, through nuclear
weapons test operations, to comprehensive studies involving areas up
to 5 acres. Practically all of this work has been accomplished unde1 3
temperate-environmental conditions .and has been previously reported i 2

The manpal, TM 3-225, Radiological Recovery of Fixed Military Installa-
tions,24 was based on the results of these investigations.

In 1958, the U. S. Naval Radiological Defense Laboratory
(USNRDL) prepared a study of the potential delay in radiological
recovery-due to-cold weather encountered in the United States.2 5

In this study, the concept of a hosing cutoff temperature was intro-
duced. Operations involving water would not be considered feasible
below this conceived value. Since there were no data upon which to
estiate. the water hosing cutoff temperature, the analysis of data
presented the potential delay for a series of possible cutoff tempera-
tures'down to 00?. For a hypothethical cutoff temperature of O0F,
negligible delay ould result for normal winter temperatures based
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on climatological studies of the United States; however, delays wo u
increase if the cutoff temperature were higher. At a cutoff tompera-
ture of 30°F, the mission recovery time would be delayed for:mOre
than a month.

Early in 1960, the Naval Civil Engineering Laboratory (NcE),
with the assistance of the U. S. Army Chemical Corps, conducted a
series of tests at Fort Greely and Point Barrow, Alaska, to detine

(1) the cutoff temperature of water for hosing and building washdown,
(2) the effectiveness of power sweepers on packed snow, and (3).the
surface softening of frozen ground by freezing point depressants.
Local sand (nonradioactive) was used as the fallout simulant in these
tests, thus yielding only qualitative results. From these tests, the
following information was obtained: (1) water spray from fir"e hoses
and building wshdown nozzles did not freeze at windchill values to
i450 at 9PF (see Windchill Index, figure A-2, appendix A) where wind-
chill is defined as the combined effect of wind and air temperature on
heated bodies, and is expressed in kilocalories per square meter per
hour; (2) slow leaks and windborne mist did freeze; (3) the water run-
off did not immediately freeze, and still runoff water took 15 mi to
crust when in contact with ocean ice at 70F and at a windchill index
of 1200; (4) power sweepersr were effective on packed snow except at
temperatures near freezing; (5) at these near-freezing temperatures,
surface Softening caused by the onset of thawing apparently trapped
the contaminant preventing the sweeper from effectively picking it
up. -The use of salt depressants to soften ground surface did not
appear to be effective.

A report of known cold-weather decontamination information2
6

has been prepared by NCEL, largely based on the foregoing tests, to
form the basis of an interim cold-weather supplement to TM 3-225.

The findings of. a background literature search by this
Laboratory on cogent coldwweather factors are sumarized in aendix A.

11. EXPENWK1AL PR0CEWREM ANDFACILITIUS.

A. Operational Plans.

A series of decontamination trials (table 1) was planned to
be conducted in the field at temperatures between -10" and +320F. The
operational test site chosen was Camp McCoy, Wisconsin, where the
proper environmental weather conditions would be expected and where
adequate logistic support and test areas were available. A discussion
of test-site requirements and a description of the Camp McCoy site are
presented in detail in appendix B. Each decontamination trial was
planned to be conducted on a 20- by 100-ft surface areai This size
area is large enough for mechanical equipment to operate efficiently,
and for an adequate number of radiation measurements to be taken.

6
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The only deviation in test-area size was the use of a 20- by 60-ft
building roof.

Operations involved preparing a radiation fallout usiulat.
spreading the simulant on test areas, performing decontS*mtion
trials, and finally, disposing of the radioactive waste.,

B. FalJlout.Bimulant.

The US L has developed a fallout simulant consisting of,
lanthanum-140 (LR1 4 0 ) tagged smooth sand. Much of the recent experi-
mentation at Camp Parks has been conducted with a 150t, to 3001, simulant
deposited at a mass level of 50 p/sq ft. These physical Character-
istics of fallout correspond to their model downwind-fallout deposit
from a land-surface fission detonation of 1-Mt yield at the H+Ihr
intensity of 2.,000 r/hr. For convenience in comarison of results,
these fallout parameters were also used by this project.

The sand was coated with Ia 1 40 as a radioactive tracer, at
a specific activity of 10 C/gm. This isotope has several gamm-ray
energies in the range of 0.33 to 3 Mev, with principal peaks at O.33,
0.49, 0.815, and 1.6 Mev. Its half life of 40.2 hr makes it a con- ''
venient tracer, in that rapid radioactive decay would eventually
eliminate any residual activity. The tagged sand was furthet treated
by coating with sodium silicate solution and then by baking for 1 hr at
1000°C. This treatment was necessary to. firmly bond the isotope to the
sand, in order to prevent any leaching of activity to the environment.

The fallout simulant was loaded into a dump truck equipped
with a Burch Hydron spreader. This device is a dump-truck accessory
designed to uniformly spread granular material onto road surfaces. In
operation, a path approximately 7 ft wide could be spread on pavement,
soil, and packed snow; thus, three adjacent passes were necessary to
contaminate the 20-ft wide test areas. For the roof test, a 2-ft wide
Scott lawn spreader, equipped with extension handle and tachometer, was
used for contamination operations. Radiation fields of 30 mr/hr in-
tensity levels were produced.

A detailed description of the fallout-simulant preparation,.
handling, and spreading is presented in appendix C.

C. Mechanized Equixent Operation.

The following mechanized equipment was used in the preparation
of test areas .. d in the various decontamintion tests:

Front-End Loader, Crawler, D-4 Tractor
Dump Truck, 2f Ton, 6 x 6
Bulldozer, D-8

8



Not~r 0rdro Caterpillar, Modal 12,
Pneumttier Roller, Towed
Sweeper,. 'VaIuVMM Tenefant,. - odel 100
Sweeper, Wchbanixedi 664weyot, Model1 004
Fire lagin.L P*pez

utijityThe .frnt.-end loader and dump truck 'were usedf. ~S' gural
utliyworko. such as removal. of windrs of snow from, blede-plowing

(scraping) operatio"as and -removal of -radioactive -waste resulting from.
sweeping operations. Becaw it was. necessary to remove the -snow
cover, the. bulldozer -was used to,, prepare the bae frozen soi t4pt
are". The Model 12 CaterpIllan . used - a a, mechanized grader: to,
finlsh-pade. the area scraped by +'he LbUlldozer. It wsalso, led.as
a blade-type snow -plow. for decontaiaion oprtos Th eti
roller-was used to prepae .packed-snow. surface, in the test ar.
It was pulled by either the front-end loader- or billIdozr The two
sweepers and. fire engine were-used asdotantion.q-apartus. Both
Oweepers, incorporated horizontal road brooms that wept,"Sterlal into
a bin. The Tennant machine also incorporated a.. vacuv'u pickup, -and -cloth
f ilters- to retain the. dust generated by the roa*6d brodi6 The. fire
enginet was used to boost hydrant pressures to supply two li-In.- bose
strei at 4O-psi nozzle pressure.

The dctaIAt ion operations wwee onducted in. the
following. manner:

1. Motor

Packed snow 'was decnmiae by scraping aPProzlmtely
2 in. of snow from. the surface. All scraping passes, were made. with
the grader saying in the same direction, - nd .vindrvw formed were
subsequently pushed asid, by the following. overlapping pass. T.he,
final vindrqwvu ere left about 10 ft to the side-of the test area.
The operation v", then repeated to remove - aother 2-in. .layer. from, the
surface-of the test area.

Onow 'windrows were removed. from the vicinity of the test
areas by Iad In the snow. into -a. dump truck with the front-end lodaer.
The ootiae.snow was transported to the 4up area.

2. Mechanized Sweeping.

The test -areas wer e deontaminated with the -mehanized
sweeper by maki ng several 'alSgbtly overlapping lengthwise pases. ower

theare, all in the some directioun. The swepr -colletiom bin VO
eptied In the dump -area.



3. VSCW Sweping.

The test. areas vere decontaminated. with. the* *w~um, sweeper
by mhiAS lengthvise, Pase o, the area i;n. both'diiec$oms. -.The
siBWeper.6olect ion 'bin wa emptied il.the duqm area.

4. Fire .Nosi!.

The 'And areas were ffrebosed by two men,, each. witha 'a in
hose. The hosing started at one end of the area and worked to the other
end. The roofs were washed by lobbin& the water onto the& from pqgund
positions. All. hosing operations were conducted, by peromml-of-the
Post f Ire department.

D). Radiological instruments aud Surve Procedures.

The AN-P]1R/Z7c Radiac was empoe fo rliadolga

measurements. A portable 3-ft-high..wooden stand was used in conjunc-
tion withthe Radiac to support the instrument at a constant-height,.
and to reduce the diff iculties associated with handling'small ins tru-
Imento with heavily gloved hands . On -the 20- by.100-ft areas, measure-
ments were maide at 20-ft Intervals-along the centerline~of each: or*the,
three adjacent spreads of siulant, as shown in figure 1.' The same.
grid .intesection points .were used for. measurements on the -shorter
20- by 60-ft roof.

Measurements were taken before and .after decoatenmation.
The natural background was insig ificant as compared to all actual
radiation levels and could be ignored.

16 Narrative Outline of Operation.Schedule.

During the period from. July to November 1960, the siulant
production apparatus was designed, components purchased, and atecessary
shop work performed at. the U5NRL facilities at San FrancisL vad p
Parka., .California. Also, during this period, the test siteq. .ader. con-
xideration were inspected, selection was made, and plans formulated
for. the conduct of, tests. Officiial permission was obtained from Head-
quarters,, Fifth U :. S. Army, for the use-of Camp McCoy and the available
logistics supplies there. In order to insure that the restrictive set-
up andi testing-period time limitations could be, met and that axp.
tchnical manpower. would be available,. it was decided to -negotiate a,
op~tract. with a research and. develoluent concern. Such a contract. wa
neiptisted and let, to the Cook Research Laboratories of Morton Grove.,
Illinois, a division of Cook Electric Company.

The slaulant -production apparatus and'other test gear-were
shipped to Camp McCoy in. December .1960. The. contract was effective
3 Jauary 1961 and the field-effort phase -was begun imdiately.
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January and February 1961 were spent setting up the hot cell and pro-
duction apparatus, installing sand-bag shiblding around expected high-
dosage sources and occupied operator positions, training personnel, and
conducting dry runs.

By 1 March 1961 the project was in a ready state for testing;
however, temperatures were unseasonably wram, and there was a lack of
snow until the week of 5 March 1%1. This snow lasted only long enough
for a tracer-level hot run. Difficulties in hot plant operation and
.field procedures were ironed out, however, and upon the arrival of a
significant snowfall during the following week it was possible to con-
duct nine of the desired tests. In this period, the daytime tempera-
tures rose above the freezing mark, while the night-time temperatures
fell within the range of 1C0 and 25F. It was necessary to run the
tests during the predawn to 0900 hr period to experience suitable
environmental conditions. By the end of the week a thaw set in, effec-
tively halting any further testing for that season.

III. EXP!I1ENTALR SUIWS AND DISCUSSION.

A. Results.

The data collected from the field tests consist of (1) radia-
tion measurements over the test area before and after decontamination,
(2) mass level and specific activity of the simulant, (3) decontamina-
tion time and operator dose rate, and (4) air temperature. The do"
tailed data, as sumrized in table 2 of the text, are given in
appendix D.

The results from the analysis of data are given in table 3.
Two values for per cent decontamination are given for each test.
These values were derived by considering a test area's mean radiation
measurements for the total area per cent decontamination, and by using
each measurement position per cent decontamination to obtain an average
value for the test.

Based only on the radiation measurement data,- comparisons of
the various test results were made by statistical analysis using an
80&% confidence level. The results of these comparisons are as follows:

1. There is no significant decontamination of packed snow
.or bare frozen ground by firehosing.

2. There is no significant difference in the decontamination

of bare frozen ground by vacuum sweeping or mechanized sweeping techniques.

3. There is a significant difference between the first and
second decontamination passes of the mechanized sweeper on bare frozen

1round.
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Ii. There is no significant difference in th decontintion
effectiveness, of motor gmdlng on paJwd snow areas before and Afte
vibdmv ramoval..

5. There is no sipificant difference in the effeqtiveness
of decontamination of a packed snow area among the three methods:.noto*
grading; mechanized sweeping; or vacum sweeping.

B. Discussion.

Because of the assumed instrument error (+10%), the statistical
analysis of the field data resulted in large confidnce ranges. If this
same data. had been obtained from a hypothetical "perfect " meter, fthe
raes would have been even larger, and due singly to variations in decon-
tamination effectiveness. It. is more probable that the actual instrument
error l.s larger than the assumed value and the true variations of the
decontmuination percentages are smaller than those presented in this re-
port. As analyzed in this report, the true mean percentage of decon-
tamintion has an 80 chance of being within the given ranges.

It may be noted from the experimental results that the two
decontamination percentages calculated for each test have nearly iden-
tical means but slightly different ranges. It is necessary, therefore,
to prescribe the use of each. The total area mean and range-of per-
centages should.be used only for comparison of tests with simiar
parameters, such as area size, instruments, and methods. In other words,-
their use is restricted to the comparison of tests in this series. The
position by position (pairing observations) values can be used, within
limitations. for comparison with results of other tests and for possible
extrapolation of results to large or infinite areas.

The test results can be compared with .previous work .under
temperate environmental conditions performed by UMIRDL. The use of
mechanized sweepers and uacum sweepers on soil and. snow is unique in
this Project; therefore, only a very general qualitative comparison can
be made, to sweeping at temperate-weather conditions. The follo4ng is
a comparison of McCoy I data with USIR data from Stoneman IIA"

Test Surface Sweeper type DepontamkIntIOA

Stoneman II Asphaltic concrete Mechanized 92
Vacuum 99

McCoy I Bare frozen ground Mechanized 87
Vacuum .92

Packed snow Mechanized 74
Vacuum 67

15



It should be noted that cntaminant paticle aize, relative
effort, machines used, and mss deposit levels were sofewbat Idiffernt
In the two operations. It can be- seen, however, that UieZ ecid-
veather envirommental conditiona, the effectiveness vas lesfs than that
for dry pavement.

The basic recovery amnual,21 TM 3225, present s Vn effet-,,
A Iveness of 93A motor-grading soil. Under ideal soil conditions, the
effectivenes. can rise to 97 -as previously reported.2 When .ued. for
plowing snow in this. operation, the effectiveness of motor grading. W
from 63% to 73%. Such plowing was. observed to pack the snow as the
blade passed Over this compressible material. This could account for

*the lessened effectiveness. A more critical evaluation of the sold-
board leadIng-edge angle to minimize this effect would appear to be in
order for future work.

Fire hosing of the asphalt shingle roof would be expected to
have a t erate-weather effectiveness of 96% to 98% based on earlier
data. The test result of 83% is slightly lower but is, neverthe °

less, an effective figure for many situations. No freezing of water
was noted on the roof; in fact, the runoff vas free. anbd the roof dried
in a few hours of sunlight.

Radiation dosage was, kept to a minimum by the experimenters
and no residual dosage problems were encountered (see appendix zE).
Norml camp activities were resed 30 days after. the, conclusion of
the testinf period.

IV. CONCLUSIONS.

The following evidence, based on the fragnentary information
obtained during this test series, should be considered tentative and
subject to change.

1. The possibly unique decontamination technique of water
hosing packed snow and frozen soil is apparently without merit.

2. Mechanized sweeping and vacuum sweeping of packed snow
and .froen soil are effective decontamination techniques.

3. The decontamination techniques of grading, sweeping, And
hosing on applicable cold-weather surfaces are less effective then. the
u teohniqm n o. corresponding temperate-weather surfaces.

16 __
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COLD4UATEIR AOUND DT

I. IMTRODUCTION.

TM 3-2251 presents methods and data necesusay to perform
deconmination operations on fixed military installations. As
previously mentloned,, these methods and data are based on contamina-
tion and decontamination under temperate weather conditions. Certain
sections of this mnual, such as radiological defense concepts,
estimating processes, and methods of recovery planning, will not apply
to cold weather operations. The application of basic recovery criteria
will have to be modified, however, and in some cases alternate methods'
will have to be employed. A cold weather addendum to TM 3-225 would
present the necessary technical information so that responsible per-
sonnel my estimate the recovery effort (in terms of persdhnel,
materials, and equipment) and the over-all effectiveness of various
recovery methods under cold-weather conditions.

II. PiOBLE4 AREAS.

A study has been conducted by this Laboratory of the phenomena
associated with cold-weather conditions and their expected effect on
decontamination recovery operations. As a result of this study, certain
problem, areas have been highlighted. The most significant of these,
relating to the cold-weather recovery problem, are listed below. It is
concluded that the information most urgently needed for a cold-weather
addendu to the recovery manual will be met by pursuing a progr.that
includes these problem areas.

A. Human Rnginearing.

Exposure of personnel to cold weather will necessitate the
physiological adjustment of body functions. Use of heavy winter
clothing and other essential but uncomfortable items, my lower the
nominal work output expected of a person.

The metabolic cost of performing various grades of work has
been investigated by the U. S. Army Qmrtermaster Corps. Test results
are based primarily on treadmill experiments. Figure A-l, taken from
previous data,'2 shows the length of time that various grades of work
can be continued by young healthy men. These data are group averages
and great deviations can be expected for individual instances; however,
they provide guidance for application to cold-weather work. It is re-
ported that the metabolic cost, as shown in figure A-l, will be ine
creased by 20% when-wearing arctic clothing.
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Dr. F. N. Craig, of the Physiolo ivs~sptECrI a
.stimated that radiological. recovery effort ±allitb tectryof
moderate work. Exaination of figure A-i shows. that. moderate wVork ca
be -cont inued for a 1 -br shift even after allowing for -the 20% metabolic
increase -caused by the -wearing, of arctic clothing.

Exposure-of personnel to below-freezing environments cdan be
a limiting factor in a recovery effort. Temeaure, wind.,rad solar
radiation are the prim factors affecting cold sensations. Thu efreats
of temperature and wind have been cedoined into the-eupirical windchill
formula which has been correlated with comfort-sonsat ions at various
levels of windchifl . 3 The effect Of .solar radiation is to dacrease the-
vindchill index value by about 200 kg cal/sq u/hr. Although winu'l~l
is based on the cooling of naked bodies, the. comftort sensations. of' the,
clothed body follow the index fairly well, since the face area is
always exposed.

FiueA-2 shows -a, plot of windchill-. values for various
temeraurs ad wndspeeds. Th value of 1000 corresonds to,

"ivery-cold" sensation. It is also d escribed as "pleasant conditions
.for travel (in Antarctica) cease on foggy and overcast days." A .1.a
of 14&00 is considered dangerous as "freezing of huminn flesh begins."
Since travel in Antarctica is judged to be moderate work, -the Waddill
Index of 1000 (1200 on sunny days) is probably the upper -practical, limit
for decontamination work. At -l F, the corresponding wind speed for.
this, condition is only 2 mph; however,, this. is uitigted by the fact
that "lowest tem tures in any locality always occur -with cam or
very light winds." In any instance, operations inside closed -ebs. of
vehicles vuld be feasible at -l00 F and operations in the open hily
probable,, provided that the proper -type of clothing is. vorn.

B. Egneig

With proper procedures, .mos engineering-type equipment, both
military and civilian, can be -operated in cold weather. The work out-
put of this type of equipment will be adversely affected, however, by
various cold weather extremes; i *e., deep snow, frozen ground, thawing
ground.

There is little problem, in the operation, per se,, of arth-
moving and engineer equipment in cold enviroets. obvious pre-
caut ions, such as the use of proper grades, of lubricants and operation
Of PimPs and. hose lines to prevent freezing, wast be followed. Them
are reductions in efficiency, however, in the output of some machinery
that are dependent upon such factors as depth of frozen ground for
earthmoving equipment, the presebe- -of liquid water on surfaces at
temperatures: near. the thawing point that would mie dry sweeping in-
efficient, and. the decrease of operator dexterity when wearing winter

cloting.These limitations apply to any construction-type work under
cold-weather conditions..
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The contamination of engineer equipment during operations in
a coutminated area'. has not proyed to be a .A. 1CY. ,poblt. ndr
.temperte, conditions.. Wet snow. vill pack on the trta, suapann
idler wheels, and sprockets of tracked vehicles. This-reqOie, ocO*-
sional halts to remove the accumulation. 5

The Nava Civil Mineering Laboratory (NcEI) is currently
investiipting the decontamination. of vehicles under freezing conditions.
Cold-chamer ftoilites at Port tunem, -Olifornia, ae being utilized.
A newly develped .non-leaching fluoresomnt sloulant is used-as the con-
ta.inant, and field expedient decontamnation ,measures: are featured.

C. Rhter Flow.

The possibility, exists that runoff water from hosing opera-
tions myr freeze, thus concentrating the contamination contained. in
this voter. The praeters affecting the freezing of this runoff
water.for varlous temperatures and types of terrain are undefined.

The behavior of runoff water from. fire hoses used' in decon-
•temination operations, down to temperatures as Low as -lCPF, is a major
problem. It s observed during the recent Fort Greely and Point
Barrow, Alasw, tests that at 32F runoff water ran freely down slight
slope. .nder the worst drainage condition, where the runoff was on
ocean ice), visible crusting was noted 15 mn after stagnation at an
air taqmeture of 70 F and a Windchill Index of 1200.. Mst fixed in-
stallations h e well-drained surfaces, at least around buildings., so
that runoff voter should reach a drain within a few minutes; however,
the factor that control the freezing of running water are not well
defined. Variables include Initial water temperature, water film
thickness, air. temperature and windspeed (vindchill), surface teqera-
ture, slope, bad solar radiation.

The NC is also conducting studies in their cold chamber on
the freezing time of water film at various cold environmental condi-
"tions. Although the experimental effort Is directed toward the require-
mats of building washdown systems, the data should be aplicable to
the runoff of hose stream.

D. Fallout Migration on Snow.

ny migration of fallout on snow, either horizotal or
verticle, vil have a pronounced effect on the decontamination ]pro-
cedure to be used.

The vertical movement of deposited solid fallout into the
ground is. negligible under temperate conditions, and a similar circu-
steam would, be dacountered when the ground is frozen; however, the
fallout my settle through snow and ice by a combinatiom at mvity
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and thermil action. Since 'th. locatioh.ofn the fallout, with respect to
snow. Or. ice surfaces, will determine the decotamination procedure to
be followad, it is necessary to understand the phenona associatedwith fa u miration.' ...

The NCEL has reported that sand deposited on .snowRmigrated
.a in vertical distance of 1-1/2 in. until solar.radiation no loC@r
had an effectf Little else is. known of this phenomenon.

The movmwnt of contaminant by wind under drifting snow .con-
ditions may materially alter the: initial. fallout pattern, , cotrasted
to the situation where the snow is crusted.- The foration of. hot.",
spots" on the leeward .sides of buildings, gmbankments, etc. .ty be
exiected. This effect.and possible decontamination implications have
,not -been studied.

9. Dose Factors.

The effect of snow cover on dome rates in.-the instance of
snov fall subsequent to the arrival of contam Iinin must be ' '' .d.
The dose rate for loads of contaminated snow, important in snow. re-
moval procedures, is not defined.

The operators of equipuent, such as mechanized scrapers.,
loaders, and diap trucks, should receive a greater dose from a con-
taminated load of snow than from, a contaminated load of soil. This is
due to the lower bulk shielding characteristics of snow as: compared tothat of soil.

The magnitude-of this increased dose has possible significance.
In addition, there is the possibility of shielding afforded by enovfall
subsequent to a .contaminating.event.

F. Decontamination Effectiveness and Techniques.

The residual numbers for temperate decontamination operations
will require modification for certain cold-weather conditions. Modifi-
cation or substitution of certain techniques, such as hosing, sveeplg,
and. scraping, will be necessary during cold-weather decontaminktion
operations.

Only limited experimental data have been published on the
decontamination effectieness of any method at low temperatures. The
Gordon and Smith report0 contains some data on the decontamination of
tar paper and. galvanized iron at O°F using 8- and 40-psi water hosing.
The contaminant wab not representative of fallout, but was particulate
in nature. For the fire-hosing pressure at 40 psi, there vas little
difference in over-all effectiveness on originally dry surfaces at 00
and 7COF; however, the effort required increased by as much as a factor
of 2 when ice or 'sno was present on the surfaces initially. At the
lower hosing pressure of 8 psi, the effectiveness on tar paper notice-
ably decreased at the cold condition.
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APIIB.

I. T T-S1TZ CRZTNIA.

To meet the obJectives of the Project 112-01-QOl-O, the
following, criteria, in the, order of theer were deed
necessary:

1. Jaury mean temperature (frOm (? to 106F) @ad 1-ft

2. Approval to use isotopes and restricted test and
operating areas for suitable periods.

3. A test area isolated by a distance of at least 1 mile
from inhabited areas, but includin paved streets, buildins,. elec-

tricity, and a vater-supply system with fire hydrants.

i. An operations area, including a heated building or
buildings for slulant production and a change house.

5. Available logistic support in the form of engineer

equipment, maintenance facilities, and shops.

6. operating motor pool.

7. Housing for test participants.

8. bersency procurement office.

II. TT-S1TZ S. I!ION AND DECRZPTION.

A survey of military installations which could best set the
above criteria, disclosed that Camp McCoy, Wisconsin, was the logical
choice. This camp met all requiresents, except the firstj the Jaary
meqn temperature is 9F higher than the desired CPF. It should be
noted, however, that the January iran.temperature does not go below
1OPF at any location In the continental United States kee miltay
camp are located. Acy, as were I Ir
Headquarters, Fifth U. 8. Am" for the use of O McOoy as the test
site.

This camp, originally designed to accoamodate a World Var II
triangular division, is now utilized as the suer training area for
Army Reserve and National uard units in the Fifth U. S. Anrm. Igstic
facilities are on hand for such training, and are avilable for .ue



during the remaining period of the year when the camp reverts to In-
actve status.. A. map of the -amp 's cantonmnt area is. "ented in
f igure A-1. It should. be noted that during -the, winter, practicall'y
all. can functions ae restricted to the area adjacent to or south of
Tarr Creek, leaving vast areas in the northern pat of the c avail-
able for radiological test work.

Figure B-2 is a map showing blocks 1 through 6 of eU lCqW
that were selected as the operations and test areas.

Building 37 was selected as the-location of the fallout
simulant processing facility. It has a floor area of 40 by 120 ft with
an .18-ft high ceiling and double overhead. pres doors at ea&k end. In
processing the fallout simulant, the raw. materials, vwere ulo-ad a o e
ed. of the bullding, and proceeded in a line from the hot cell, throvh
..the various operations, to a bin at the other end.

A change house was established in building 30, a nearby
-barracks. All cold-weather apparel and protective clothing ver* kept
in this building when not in use. The usual monitoring, shoering,
and hot and. cold locker arrngsmednts were-employed. .,On the secomd
floor of this building was a storage room and, a field officei

Laboratory space was provided by the radiochemical trailer,
Readiac Set, AN/NDQ-l, parked inside building 47, a vehicle maintenance
building. A counting room was located in a small room of this building,
and the reminder of the floor area, 30 by 30 ft, was utilized for sand
storage, sifting, grading, and bagging operations.

Building 15 was used for storage of hot vehicles when not in
use and as a field-area personnel shelter. The only other structure
occupied by the project was building 33, an orderly room utilized as
an illuminated ambient-tenerature instrument calibration range. The
roof of building 50 and the parking lots and land area in blocks 5
and 6 were used as test surfaces.

Final disposal of waste, X mo after operations, was made by
burial In a pit in the buffer zone to the camp 's remote North IMact
Area. 
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BD.JIANT POOINFCLT AD~( U

I. PROCSING.

Figure 0-1 presents the flow diagram of the production pro-
ces and figure C-2. presenti the floor plan of building 37, the
'pincipal production area. The followlng is a description of the
various Steps necessary in the production of the radioactive simulant:

A. Sand Processin.

Portage 515 Silica, Sand was. delivered to building 47 by the
supplier in a, tank truck. The supplier's chemical and physical analyses
of this sand are tabulated in .the table, .appendix CO The. appearance of
the sand is clean, white, rounded. particles. The sand me sieved .on a
Novo, model -SS-8, sieving machine (see figure C-3), .in-order to separate
the 150 to 300 size fraction. The sieved sand was bagged in 50-lb
sacks and transported by fork lift to building 37.

B. Isotope Processing.

Quartz capsules containing 2 IP of Ia 2 03 mere irradiated as
required in the CP-5 nuclear reactor at Argonne Nitional Laboratory
(ANL), Lemont, MIinoi Irradiations were performed in a therwal
neutron flux of 5 x M0- N/sq cu/see in order to produce specific
activities in the range of 7 to 13 curies/nI. The capsules were loaded
by ANL personnel into a shielding container with 7-in.-thick lead valls,
weighing 1850 lb. This was transported by truck to Camp McCoy, Wiscon-
sin, a distance of 275 miles, which required 8 hr of driving time. Upon
arrival at Camp McCoy, the truck backed through theosest access door of
bunilding 37 where the shield was. unloaded by a fork lift. It was then
picked up by an .overhead monoz2il trolley hoist and transported into
the hot cell.

The hot cell was a room 8 ft wide, 12 ft long, and 10 ft high
surrounded by concrete walls approximately 2 ft thick. The walls were
made of three row, of solid concrete blocks 4 by 8 by 16 in. lald.with-
-out mortar. They were so stacked that the cracks between blocks were
out of alignment. This provided a minimum shielding thickness of 16 in.
of. concrete. The walls were coated with two coats of vhitevash. Special
attention -ve given th thoroughly brushing the whitewash into all cracks.
The ceiling, of the hot cell was sheet rock-with all corners and Joints
taped and spackled. The double access doors and double amorsel-cosure
doors were tight fitting with sponge rubber seals. Figure C-Ai s w
some stages of the cell construction.
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MUMZ 1"M MIAD4 S MD, 515 SILA BN CACTX.ZE

Perent,~ t~3ts Bed Bt~i~dby Sieves

Sieve lse

on4fo 1.6
On 50 1.T
On 70 31.7
-0f 100 31..
on 140 15.1
on 900 j,.4
On 70'1 pan .0.9

presentative Chemical Alysis

Silica 99.58%
Iron Oxide 0.021% - o.026%
Aluminum. oxide 0. 0%
Titanium oxide 0.011%
O&L-cium oxide 0.01%
M nestium .oxide Trace
Loss on ignition 0.17%
Fusion point, 3,050eF

* Suhplied by Carpenter Brothers, Inc.,. Milukee, Wisonsin..

ApOediXx C 34



Appendix C 3



FIlaM C-J4

ST&UB OF NOT-CElL CO!WTIUCTION

AppeAixC 36



A viewing 'wno,2by 2. by 2 ft., was, placed in the. front
vallandfilled with optical-grade zinc bromide. Also installed, on the

front w4Y.vas a pair. of., model 8 master -slave -mnipulators i. Figure C- 5
show the operator using mnipulators to. prepare matorials, for a pro-
duction zrjn. To the leftof the viewing window was an.Access tube of
2,-in. pipe used .for. sampling; when . o_ in use, the end, was capped with
a. 4-.in. -long. lead. plug.

A .9444 "00~44*44 been -was:, mounted. inside -the hot cell and
was. eqipped. ith a:. 246n .txolley 0,in .hoist.' A 304in, Platform. vas
provided i he cell. on which to place the lead Lshield.

Tvo :stainless steel trays covered the tables. on which the
cheaicql w~~irk was performed. One tray was, 2 by 8L z4hda -n

lip. This. trayy was -used for storage of'iirr an ddheca.
It was. placed'directly .in front of the hot'-cell. window and was supported,
by savihorses. thec6hr tray was a square hot-work table With 4ft.
sides and a. 2-in,. lip. It was supported by a, pJlyiod b~fle i
sand. that wa_& useid.:to shield a dry wastebasket lcae blo hlei
the-center of the tray.

The cell was equipped with, electrical outlets and vacuiu and
pressure line.. Each vacuum line ves. equipped, with atrap; to prevent
pulling radioactive material from. the cell A hot plAte was located--on
the -work table'to heat -the. l"anta $a Boltjn. A. Mechanical device used
to fracture the quartz' vial s wvas located on the storage tray. The
glassware used in dissolving the saples consisted. ofi a40Oaim] beaer,
a. 250 -.1 volumetric flask, a 250-n]. raduaed. cylinder,. a fil1ter tube
with 30-urn diameter gritted filter,. .im'1-liter jugwiih. a nifold
and necessary stopcocks to pe -rmit evacuation, pressuri zat ion, ,or
flushing. of the jug. *A ..Typn. $Ube Vits connected to the dih charge tub6d__
of the jug to permit transfer-of the soiution to the-mixer. 'The in-
terior of the hot cell is show infigure'c-6.

An exhaust fan, capable of moving air at .the rate of 500 oft
against a pressure differential, of 045-114. -vate t, was..connected. to the
hot cell by the way of duct work .az4d a fillter system, to. an exhaust
stack .outside'the bidIIng. housing. the simulant pkoction: fadility,
The filter system for+ the. hot. cell1 consisted -of four -coase- filters in
series and two fine filters in parallel. The coarse. filters.wr
'furnace-type. They were .25. .by 25 by -2 in. adwere calaablt Of hading,
1,000 cfm at a pressuie differential. of 1-in., vater., The. f ine, fllters,
CWE absolute type, manufactured by the, Cambridge -Filter Corpoat ion of
Syvacuoe, Nev York, provided an airflow cross .section m-824uring
24 by 48 by 11-5 in.

In the hot-cell operations, the. Monorail, hotist hook was en-
gaged to the shield qover and all personnel withdrew ff'omthe hot -cell
interior. The warning devices were activated -to set an alarm, whei any
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FIGURE C-5

USING MABTER-SLAVE MANIPUIATORS
DURING PREPARATION OF I&C1 SOLUTION
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FIGURE c-6

HO'N-cEIL IN'WI~
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opening of the hot-cell access doors occurred. All hot-cell operations
were performed by the hot-bell operator from outside the dell using
master slave manipulators, and insertable samiple receiving tube, and
utility controls. The shield cover was removed by the hoist, and the
capsule container removed from the shield by locating and pulling out
a leader vire with the manipulators. This wire was attached to an
aluminum container, which was opened by breaking a wire seal. The
quartz capsule containing the isotope was t aken out, the foil wrapper
removed, and the capsule placed in the jaws of the crushing device.
This was then placed in a 4 00-ml beaker of warm 0.1 N hydrochloric acid.
Tightening the thumb screw on the crushing device fractured the quartz,
allowing the radioactive La2 03 to dissolve in the acid prodtding a
solution of LsIa.a Dissolution was hastened by transferring the beaker
to a magnetic stlrrer.

A 1-W. sample of the solution was prepared for activity assay,
This was done by taking a 200-k sample and diluting it in 250 ml of
water in a volumetric flask. The 1-ml sample was withdrawn and placed
in a 10-ml beaker in the end of the sample receiving tube, which was
pushed through the access tube in the cell wall. This sample was re-
moved from the hot cell and transported to building 47 for counting,
to determine the specific activity. Then an amount of the radioactive
solution, calculated to contain 5 curies, was poured and measured in
the graduated cylinder. This was then transferred, by vacuum, to the
collecting jug, through the fritted filter, and diluted with water to
provide 400 ml of solution for the next operation.

II. SIMUIAM ,MIXING.

Mixing of sand, isotope, and sodium silicate was done in
500-lb batches in a modified, trailer-mounted, 16-cu ft concrete mixer.
Modification included adding internal heating elements and extensions
to the mixing blade,.-and replacement of both doors with special air-
tight doors. One door contained a vent pipe for connection to the ex-
haust system, a slotted pipe that served as a receptacle for the nozee
and air heater, and a small covered feed hatch. The second door had on
attached dumping chute that was remotely inserted into the mixer. The
mixer was equipped with outrigger legs for support during operation.
The mixer exhaust system was identical to that of the hot cell.

Accessory equipment included an inlet air heater and blower,
an inclined belt conveyor and funnel for loading the mixer, and a
similar conveyor to convey discharged sand from the mixer to the bucket
elevator. This inclosed elevator elevated the sand so that it me dis,.-
charged into the metering hopper through a round spout. Both ends of
the mixer are shown in figure C-7.
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'FIGUEC-7

a. Inpult Side
b. Discharge Side
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Two iptay lahces a iotop lance, and a ili cute lance... were
separately used 4.n conjunction with the mixer.. The lance was oted
in the mixer bowl along the axia! centerline. Each lance had two supply
tubes., one of ihich -was. the atomizing air line. On the isotope lance
there was a Typn tube connected to the isotope jug in the hot cell.
The silicate lance vas connected by a hose to a 4-in. diameter glass
pipe used as the metered silicate supply. The lances were- secured in
place on the mixer by snapping two suitcase latches. When not in use,
the lances were stored in shielded drip pans. For details Of these
features, see figure C-8.

In operation the sand was loaded into the ixer and preheated
for 1 hr. The isotope lance was mounted in place and the 400 ml of
LaClj solution sprayed into the revolving mixer drum. Transfer of
isotope from the hot cell to mixer was done by pressurizing the isotope
jug with 15-psl nitrogen, forcing the solution through the connecting
Tygon flexible line. This line was then rinsed by passing through200 il oZ .water. Next, the isotope lance was removed nd replaced by

the sodium silicate lance. Five liters of 19% sodium silicate were
sprayed into the drum to coat the tagged sand pliticles, and the line
was then flushed vith 1 liter of water. The silicate lance was removed
and replaced by the nozzle of the portable air heater. The mixture was
then allowed to mix and dry for 2 hr. At this time, a trip on the dump
chute was triggered remotely, inserting this chute into the mixer by
spring action. The conveyor and bucket elevator then transferred the
simulant to the metering hopper.

III. CO!AIWA FIXATION.

The final process in the sinulant production ms baking the
coated sand at 1,0000C for 1 hr in order to fuze the sodium silicate.
This involved loading the sand into six pan of 42 lb each to make up
a 250-lb batch in the baking furnace. Two such batches constituted a
500-lb production run. Following beking, the pans of *and were cooled
and delivered to a final portable hopper.

The metering hopper was a dual hopper that dispensed a rixed
mount of sand Into each pan. The 500-lb capacity upper hopper received
sand from the bucket elevator discharge spout. Directly below the upper
bin was a mechanism with two remotely controlled pneumtic-povered slide
gates. Opening and closing the ulper slide allowed 42 3b of sand to
fill the lower hopper. A pan on the tray line below thls lover hopper
was filled by mnipulation of the lover gate. The dual hopper is shown
in figure C-9.

Accessory equipment included a gravity-feed roller conveyor
to support and supply pans, a remotely controlled hydraulic pusher to
move filled p.ns, and a rail-tr4s line for the movement of filled W=
to the furn ce.
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IGIURE C-8

IAJICI OPERATION (PRACTICE RUN)

a. Inserting Lance Into Mixcer

b. BtoriuS Ince in Drip Phn
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FIGURE C-9

METERING HOPPER

s.. Showing Pneumatic Cylind~er Actuators

b. Pbsition of.Hopper in Relation to Furnace
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The furnace was a hearth area box, open at both ends, with
over-all dimensions of 14 by 4 by 10 ft that weighed 15 tons. Into the
bottom of the hearth were inserted .three carbofrax skid rails. The
-heat was furnished by six diesel oil burners. The fuel was atomized
by air supplied by a comressor at 90 psi at a rate of 40 eft (std.).
Combustion air was supplied by a 2 hp blower operating at a 9-in.
,water-~ pressure. Venting of combustion pases was accomplished
by a hood canopy and a sheet -metal chimney with a 14,000-cfm caial
blower in the chimney duct. The furnace with the exhaust hood is
shown in figure C-10. The doors at each end were permanently kept
open tO permit the exhausting .of combustion gnses and the eztering
and discharging of pans being processed. The furnace was lined with
refractory. brick and had a sprung-arch roof. The temperature was
controlled by means of a thermocouple and a iolenoid-operated fuel
valve..

At the end of the production line was a hopper into which all
processed sand was dumped. This hopper was located at the top of the
final incline of the rail-tray line. As the pans were pushed past the
end of the incline they were tipped forward, and then overturned by the
following pan. This dumped the sand into the hopper, with the over-,
turned empty pans being retained by a gravity-roller conveyor. Figure
C-11 illustrates this operation. The bottom of the hopper was equipped
with a smal roll grinder under which was accoriodated a portable
hopper used for loading the spreader. truck. A 66chanical, remotely
controlled gate was provided at the end of the roller conveyor to con-
trol the passage of empty pans.

The extreme heat of the pans and their contents and the in-
sulating qualities of the sand made it imperative that cooling of the
sand be accelerated. This was accomplished by drilling a well at the
east end of building 37 to provide a source of water that would spra
on the unders ide of the pans as they came out of the furnace. The ans
were sprayed until the sand was dumped into the hopper at the end of
the line.

IV. FNLCONTANMNNT HANDLING AND SPREADING.

The final hopper in the production line, containing 50 lb of
simulant, we mnually pulled from buildizig 37 by a 15 ft long pole hook.
It was then picked up by a shielded fork-lift truck and maneuvered so
that the loaded hopper was located above the bin of a Burch Hydron sand
spreader mounted on.a 5-yd dump truck. The operator dumped the simu-
lant into the speader bin by activating the release sechanism with the'
long poe book (see f ire c-l2). The truck ws then driven to the
test as4..

The sand.spreader is a comercial unit, with a friction power
take-off from the truck's rear wheels. It is designed to uniformly
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spread road surfacing and antiskid mtiril. Unifrmity MaO enhanced
by adding, an extension troughi 4t the -outlet end to swooth-reed -ra-wU
t long cauzd .by mterial delivery iplines, and to limit.- the t ree rail
of. Mter"ia to 2 to 3 in. when the truck bed is raised (see figure C4i2).,
The model used. sprea4d a lath. of nominal 7 ft width. In practice, three
pass#*. pK-odudsd a 20-ft %de., contaminated strip Oprto jy, -th
iftick was driven at a crkvl, with power take-off ~engagsd before,5&t*S
to Minimize slippg of snow. or 'ziture-coste4frcind'e tel.

In.thae roof test) a 2-ft wide-Scott lawn spreader 'was: usead.:
This ^a modified to include a 10-ft long hadle. extension And tachom-
eter ($", flgiwre C-13)., The spreader, 'u lovd' inually, using,
sisulmt, lef't ovr-ric'.6 ther operations.
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APPENDIX D

EIMZWI!AL DATA

I.,, U& IPTION OF DATA~s

TTdata collected from the field tests-consist of the- (1)
radiation eaurements in .milliroentgens per hour at the various posio.
tions over t~ie teat'areas before and after decontamination-' (a) wmess
level and the specific activity of the fallout simulant collected in
the sample. pass, (3) deoontaininat ion tins, (4) mmo decontination
equipoent operator dose rate, an (5) air temperature.

II. DATA CaK~REM]IONS.

The' radiation measurements taken under fieldt'onditions-with
radiac meters were corrected for instrument -calibration, relative posi-
tion of the. upter over.'the teat area, and the decay 'of the radioisotope
on the simulant. Theoretical considerations for neglecting other errors
and the method of correction, of radiation measuremnts for-mieter posi-
tion were presented in a previous report.*

Correction factors for each of-the measurements points,, asL
derived, in the above ref erenced report for a 100 by 20 ft test-areai''
are as follows:

Distance from Distance from side oif area
end of area At 3.33 ft. At 10 ft At-16.6'1TVt

ft

40o . 1.16 ,.00 l,.16
60 1.16 ' 1.0 1.16

All padiat ion measurements are corrected for decay to the
time of decontamination,, using the formula

IolIRe

*Mredith, John L. Method of Evaluation of Riperimental. Radiation
YAs~urements 9ver a Rectanguar Source. USA C.1C NDL-TR-ll.
UNCLIIEID Report.
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where

10 = intensity at time of decontamination
lR M intensity at time of measurement
t = time in hours between decontafination a&mn
e - base of natural loprithm

III. TABLATION, OF DATA.

A. Test Data Tables.

The data collected from the field tests are presented in
tabular form for each test. The tests are identified by nu.ber, type
of test surface, and method of decontamination. Included in the test-
data tables are the following;

1. Air temperature at the time of decontamination.

?. Dimensions of the test area.

3. 'Specific mass level (grams per square foot) of simulant
collected in sample pans, the pan's position on the test area, and
the mean and, standard deviations of the mass level.

4. The specific activity (microcuries per gram),of the
simulant collected in the sample pans, corrected to the time of
decontamination.

5. Decontamination time required for the test area, which
includes maneuvering time.

6. The maximum dose rate received during decontamination
by the equipment operator,

7. Observations of factors affecting test measurements,
results, or conclusions.

8. Radiation-level measurements taken over the test area
corrected for instrument calibration, and the position of each measure-
ment over the test area. The position coding system, applicable for
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the rdAt.6n measurement and simulat-collection positoil, IJ

3.-33 ft
IA IB -IC ID IE

"T,10 ft
IIA IIB IC lID lIE -•.

16.67~ ft,
liA. IIB• IIIC -ID IIIR . I

4018011150

B. Analysis of Data.

In addition to the field data, the tables also include
radiation measurements corrected-for position and decay and calculated
percentage of decontamination. Each radiation measurement was corrected
by multiplication of the field measurement by applicable position and
decay correction factors. The resulting values Were analyzed for pt-'
centage of decontamination by the following methods':

1. A total-area decontamination percentage was derived for
comprison of the various tests in this series. The mean, X, and the
standard deviation, s, of each set of corrected measurements were
calculated by the equations

N'= (1)

s qN

- NE2 (Ex) 2  (2)
N -1

where

E - sum of measurements
E s-im of squares of measurements

N - number of measurements
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The percentap of decontamination and 80 conf idence range ws then
calculated from these values as follows (subscript 1 denotes before
decontamination and subscript 2,. after decontamination):

Per cent decontamination - " X2 :(loo) (3)

04 +S4

100hag.~~- {i- 2 *0.370.f2 + l S2 [i + oi +52) (4)

2. Decontamination percentages were calculated for each
measurement 'point and subsequently analyzed for an over-all mean* and
range for that test. These-results would be used for projection to
large or infinite areas. Each point's decontamination percentage was
calculated by the equation

/Per cent decontamination = 1OO(x l - x2 )

x1

The mean (X) and standard deviation, s, of the denbntami.nation percent-
ages were calculated using equations (1) through (5). The range about
the mean percentage wa then determined by the equation

Range, ±.2 s (6)
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APPMNIX 3

'I. 2inW±.
The exhautive dry runs' and rehearsals, in, addit-in to a

liberal Application Of applied phiel41ng everywhere it would fit, re-
suited in no sizalficant radiation dowes to personnel. The hlfliest
total dose absorbed Vas 0.3 r for any oeperson. There were no Above..
tolerance aerosols detected, and no change in the radiation backporun
environmenit of the csbp that could be-attributed to' this Project. One
month after operations ceased, radiation surveys node by the Cook
Research laboratois Ibto rove, Illni. and the kethUyscOfflice of thi.s'Laboratory were negative.

II. INWUITIES IN IMRAIATED MATERIAI8

Two capsules of la 2 0, irradiated at Argonne Nati~] Labora-
tories (AWL), were allowed to ecay for 5 mo so that the La m should be
completely undetectable. Any residual activity would be due. to impurities
in the' pteria1 irradiated. Experimentation at this-Laboratory has re-
-vealed Ca the minute residual activity in the capsules is approximately.
20% cesium-134, (Csl34 ) and the remainder a, mixture of the three isotope
of europium (Eu). The total activity ftleased at Caho McCoy., Wisconsin,

* decayed to < 50 ILC after 30 days. Practically all waste iaas carefully
buried in accordance with Atomic Energy Commission (ANC) regulations, In
the restricted buffer-zon9 ~A next to the North Ioact Area, of the'

camp.The qantitaofe earth isotopes buried is about half'
* that allowed by the AXC in one disposal pit for an unknown mixture of

Isotopes.

II. POTION-ARMA DOSE LEV=[.

Presented below is a sumary of dose levels in the simulant-
Production area for All operations there,. in addition to a schedule
for the moat -active produaction run (see tables E-1 and E3-2).



Loctin:Sr M~r -a XOF DQS AwIL 9mr- llt rtN SI ~r 15 Mar 16 Mir 20Mr2

•1 0.02.0001 .01 0.6 3.2 2 0 045 0."'0 0.032 0.0105 . b,30 10 5

3 0.01 0.51 by P 40 55
4 .02 0o.05 04-01 0. 3.0 0 1 0 Q4 05 05

5 0.01 0001 0.01 1.0 1.0 0.1 1.8 0 0.35 0.15 0.1
6 Ole 0. 0.01, 0.5 91 9.8 1 043 0 .1'05
7 001 0.05 0.01 1.0 z0.1 1 , 1 2 0.05 0,05
8 0.01 0.05, 0.%-60 1, 1. 5
9 0.01 0.01 "0.01 1.5 1.6 1 0. 8 1 0.2 0.05 0.05
190 01 0.01 0.01 3. 2 -.8 .1.6 1 o.4 0.15 .1
11 090 0.05 0.01375 b 0 100 50/1 4is-6 io 40.. o
12 0.01 0.O *0 ~Z / 1 04.3 .
13 0.01 0. 0.01 600 0. 10 4 0.3. 0.15
14 0409.0.01 001 b 35 300 40 25.. 35
15 0.010.010.01 bJ1.6 0 3 3 1 0.1 0.05
16 0... 6 2 1 0.1
17 '0.-010.0..(L0 16.0 J18 46 20 1 10 2
1&,f 0.Q1 0.01 0.CI 2.0 0 0.1 4. 21 2,5 0. 0.15
190 0010.01 yJ o 4.6 2 2 0.2
20 0.100 .122 8.0 .-1.4 8 8 1 2 1
21 0. C00 .10.01OL1.0 0.8 0 6 1 0.5 0.05 0.05
22 1 .0.01 0.01 1.0 b 16 55 3 j., 0.3
23 0.100.01 bJ bJ 0 95 1 0 0.02 0.03
24 001 0.01 0.01 1.2 0 22 2 12 0 1.25
25 0.01 001 0.0. 1.2 0 2.8 7 15. 2. 0.35
.26 0:01 0.011.0 b :0 10 2 1 042 0.08
27 0.01 0.01 00 0.4 0.1 100 1 1.5 0.2 0.2
280 1.010i010.5 0 4 1 0. 0,. 0.05
29 0.010.01001 J0 6 0 1 0.2 0.03
30 / 0.01 0.01 1.2 0 3 0 0 0 O, 0.03
31 0.010.010.01 A 5 20 O 2 042 0.1
32 0.01 0.010 0 105 0 125 0.. 0,1 0.05
33 0.01 0.01 0.01 0.2 0.8. 4. 1 1.5 0.2 .0.05
34 -0. 0.01 0.01 0.2 '100 20 4 6 .1 0.1
35 0.01 001 0. 01 0.3 / 6 00 0 1 0.05 0.1
36 0.01 0.01 0.01 0.4 0 30 01 0.6 0.1 0.05
37 0.010.010. 0 5.] 1 14 3 2 0.2 i 005
38 0.010.010.010. 5 5 14 3 0 0.05
39 0.0L 0.01. 4o o 12 1 1 001 0.05

~ See figure
bJ No data

2.5 r/hr (Lane, hand dose, mnuium) march 16 at 0200 hr
. Outside building along vall at these points
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start rurzmce

Load W"D in mixer 0O1 la4e5 16110

ISOtope inje6t ion 0830 1310' .1805

Slicftet injection 0837 11 8.

Statdrying 097 13146 1939

Dup mier 1117 1615..20

let balf to furnace .li1630 2225

lt half .out of furnace
an4 2u9dhalf to
furnace 1210 1730, 2325

lst bW1 to f inal
hopper 1800 210 0200

. half to final
hopper 1900 2200 0300

All s nd in loading
hopper 04M0

alean Up and sCee
building 03

Ap~nA z 66



ADAl

ATlI
SWAVOW

so. 46
vnIeo d i *

Appendix 2 '67



1 Mail and File Record Center, NDL (Record Copy).
5 DL Library, CRD Laboratories,
4 Publications Branch, Technical Information Division
1 CO, Nuclear Defense laboratory
2 Chief, Nuclear Testing Division
3 Chief, Administrative Services Office

1 Aerospace Medicine Division (AFCSG-lI.4), Directorate of
Professional Services, Office of the Surgeon General,
Headquarters, USAF, Washington 25, D. C.

I Aerospace Technical Intelligence Center, ATTN: AFCIN-492a,
Wright-Patterson Air Force Base, Ohio

1 Air Force Intelligence Center (AFCIN-3W), Department of-the
Air Force, Washington 25, D. C.

1 Air Force Missile Test Center, Ground Safety Office, ATTN: MDBS,
Patrick Air Force Base, Florida

1 British Liaison Officer, Bldg 3 0, Army Chemical Center, Maryland
1 Bureau of Ships Technical Library, Department of the Navy,

18th and Constitution Avenues, N. W., Washington 25, D. C.
1 Buretu of Yards and Docks, Department of the Navy,

ATTN: Code D-4ifOC, Washington 25, D. C.
1 BW-CW Division, Office, Atomic, Biological and Chemical Warfare.

ODIR&E, Room 3E 1071, The Pentagon, Washington 25, D. C.
I Chairman, Chemical Committee, Command & Staff Department,

U. S. Army Infantry School, Fort Benning, Georgia
1 Chemical Corps Liaison Officer, CA&S Division, C&S Department,

Box 9390, U. S. Army Air Defense School, Fort Bliss, Texas
1 Chemical Corps Liaison Officer, U. S. Army Combat Developsent

Experimentation Center, Fort Ord, California
1 Chemical Officer, Operations Department, Quartermaster School,

Fort Lee, Virginia
1 Chief, Atomic Division, Chief of Research and Develop ,

Hq, Department of the Army, Pentagon, Washington 25., C.
1 Chief, Bureau of Medicine & Surgery, Special Weapons Defense

Division (Code 74), Department of the Navy, Wasington 25, D. C.
1 Chief, Bureau of Naval Weapons, Department of the Navy (RAAU-223),

Washington 25, D. C.
3 Chief, Bureau of Ships (Code 333 ), Department of the Navy,

Washington 25, D. C.
1 Chemical Cov"ttiee Command and Staff Department, U. S. Army

Infantry School, Fort Benning, Georgia
2 Chief, Bureau of Ships (Code 362), Department of the Navy,

Washington 25, D, C.
1 Chief, Bureau of Susplies and Accounts (W), Department of the

Navy, Room 1418, T-3 Building, Washington 25, D. C.

I_______________________________________________________________________________________________________________



DISTRIBUTION LIST (CONTD.)

[ Chief Chemical Officer, Department of the Army,
Washington 25, D. C.

I Chief, Combat Materiel Division, Office, Chief of Research and
Development, Department of the Army, Washington 25, D. C.

1 Chief, Defense Atomic Support Agencye, ATTN: Document Library
BranahT, Washington 25, D. C.

1 Chief, Development Division, Medical Section, U. S. Continental
Army Command, Fort Monroe, Virginia

1 Chief of Engineers, ATTN: ENGCW, Department of the Army,
Washington 25, D. C.

1 Chief of Engineers, ATTN: ENGMC-EB, Department of the Army,
Washington 25, D. C.

1 Chief of Engineers, ATTN: ENGRD-S, Department of the Army,,
Washington 25, D. C.

1 Chief of Engineers, Department of the Army, Washington 25, D. C.
ATTN: Mr. J. C. Letts

1 Chief, Life Sciences Division oArmy Research Office, Office of
the Chief of Research and Develoent, Room 3D442, The Pentagon,
Washington 25, D. C.

2 Chief of Naval Operations Op-922G, The Pentagon, Washington 25, D. C.
1 Chief, Nucleonics Section, Research & Engineering Directorate,

Detroit Arsenali, Centerline, Michigan
1 Chief, Preventive Medicine Division, Office of the Surgeon General,

Department of the Army, Washington 25, D. C.
1 Chief Superintendent, Defense Research Chemical Laboratories,

Defense Research Board, Ottawa, Canada, ATTN: UC. E. Clifford,
Atomic Defense Section

1 Commandant of the Marine Corps, Headquarters, U. S. Marine Corps,
Washington 25, D. C.

1 Commandant, Fnited States Army Aviation School, Fort Rucker,
Alabama, ATTN: Librarian

I Commandant., U. S. Army Armor School, ATTN: Nuclear Weapons Division,
Command & Staff Department, Fort Knox, Kentucky

1 Commandant, U. S. Army Command & General Staff College, ATTN:
Archives, Fort Leavenworth, Kansas

1 Commander, Air Force Special Weapons Center, ATTN: •Technical

Informtion & Intelligence, Kirtland Air Force Base, New Mexico
1 Commander, Air Technical Intelligence Center, ATTN: AFCIN-432a,WrightPatterson Air Force Base, Ohio
1 Commander, Arctic Aeromedical Laboratory, ATTN: Librarian,

APO 731., Seattle, Washington
2 Commander., Army Rocket & Guided Missile Agency, ATTN: Technical

Libraty, Red, tone Arsenal, Alabama
1 Comm.ander, Field.Qommand, Defense Atomic Support Agency,

Sandia Base, Albuquerque, New Mexico



II

DISTRIBUTION LIST (CONTD?.)

Copies

1 Commander, Ogden Air Materiel Area, OOAMA(OOYITE), Hill Air
Force Base, Utah

2 Commander, U. S. Naval Missile Center, Point Mugu, California,
ATTN: Technical Library

1 Commander, U. S. Naval Ordnance Laboratory, White Oak, Silver
Spring, Maryland, ATTN: Technical Library

2 Commander (Code 12), U. S. Naval Ordnance Test Station,
China Lake, California

1 Commanding General, ATTN: Technical Library, Building 313,
Aberdeen Proving Ground, Maryland

2 Commanding General, HQ QM Research & Engineering Command,
ATTN: Chief, Special Weapons Protection Branch, Chemicals &
Plastics Division, QM Research & Engineering Center, U. S. Army,
Natick, Massachusetts

1 Commanding General, Ordnance Weapons Command, ATTN: ORDOW-TX,
Rock Island, Illinois

1 Commanding General, U. S. Army Combat Development Experimentation
Center, Fort Ord, California

1 Commanding General, U. S. Army Chemical Center and Chemical Corps
Materiel Command, ATTN: CMLAM-M-ZP (Chief, Production Branch, DIO),
Army Chemical Center, Maryland

1 Commnding General, U. S. Army Chemical Corps Research & Development
Command, Washington 25, D. C.

1 Commanding General, U. S. Army Medical Research & Development
Command, ATTN: Major David N. Daltoi, Washington 25, D. C.

1 Commanding General, U. S. Army Medical Research & Development
Command, Main Navy Building, Washington 25, D. C.

1 Oommanding General, U. S. Continental Army Command, ATTN: Chemical
Officer, Fort Monroe, Virginia

I Commanding General, U. S. Continental Army Command, ATTN: DCSMD(MGP),
Fort Monroe, Virginia

2 Commanding General, White Sands Missile Range, ATTN: ORDBS-OM-
Technical Library, New Mexico I

2 Commanding Officer, Diamond Ordnance Fuze Laboratories, ATTN:
ORDTL 012, Washington 25, D. C.

1 Commanding Officer and Director (Code L31), U. S. Naval Civil
Engineering Laboratory, Port Hueneme, California

2 Commanding Officer and Director (Code 222A), U. S. Naval Radiological
Defense Laboratory; San Francisco 24, California

1 Commanding Officer, Naval Medical Field Research Laboratory,
Camp Lejeune, North Carolina, ATTN: Library

1 Commanding Officer, Naval Medical Research Institute, National Naval
Medical Cnter, Bethesda 14, Md., ATTN: Security Officer

1 Commanding Officer, Ordnance Materials Research Office, Watertowni
Arsenal, ATTN: RPD, Watertown 72, Massachusetts



DISTRIBUTION LIST '(CONTD.)

2 Commanding Officer, Picatinny Arsenal, ATTN: Ordbb-VS3,
Dover, NeW Jersey

1 Commanding Officer, Rocky Mountain Arsenal, ATTN: Chief,
Engineering Division, Denver 30, Colorado

2 Commanding Officer, U. S."Army Chemical Corps Biological
Laboratories, ATTN: Technical Information Division, Tech
Library, Fort Detrick, Frederick, Maryland

1 Commanding Officer, U. S. Army Chemical Corps Engineering Command,
ATTN: Chief, Engineer, Army Chemical Center, Maryland

1 Commanding Officer, U. S. Army Chemical Corps Field Requirements

Agency, Fort McClellan, Alabama
1 Commanding Officer, U. S. Army Chemical Corps Proving Ground,

ATTN: Technical Library, Dugway, Utah
1 Commanding Officer, U. S. Army Chemical Corps Training Command,

Fort McClellan, Alabama
1 Commanding Officer, U. S. Army Environmental Hygiene Agency,

Building 1235, Army Chemical Center, Maryland
I Commanding Officer, U. S. Army Medical Research Laboratory,

Fort Knox, Kentucky

1 Commanding Officer, U. S. Army Medical Research & Nutrition
Laboratory, Fitzsimons General Hospital, Denver 30, Colorado

1 Commanding Officer, U. S. Army Ordnance, Frankford Arsenal, AWN:
#0270.,-Library, Philadelphia 37, Pennsylvania

1 Commanding Officer, U. S. Army Ordnance, Frankford Arsenal, ATTN:
Medical Director, Philadelphia 37, Pennsylvania

1 Commanding Officer, U. S. Army Signal Research and Development
Labratories, Fort Monmouth, New Jersey, ATTN: Dr. J. C. Nirschl,
Atomics Branch

1 Commanding Officer, U. S. Army Signal Research and Development
Laboratories, ATTN: SIGRA/SL-SAT, Fort Monmouth, New Jersey

2 Commanding Officer, U. S. Army Signal Research and Development
Laboratories, ATTN: SIGRA/SL-SAT-4, Fort Monmouth, New Jersey

1 Commanding Officer, U. S. Army Signal Research and Development
Laboratories, ATTN: SIGRA/SL-XS, Fort Monmouth, New Jersey

1 Commanding Officer, U. S. Army Transportation Research Command,
ATTN: Research Reference Center, Fort Eustis, Virginia

1 Commanding Officer, Watertown Arsenal, ATTN: Technical Information
Section, Watertown 72, Massachusetts

1 Deputy IG for Safety, AFCNS-M, Kirtland Air Force Base, New Mexico
1 Director, Air University Library, ATTN: AUL-8879, Maxwell Air

Force Base, Alabama
2 The Director, Armed Forces Institute of Pathology, ATTN: Chief,

Radiation Pathology Branch, Washington 25, D. C.
1 Director, Ballistic Research Laborhtories., ATTN: ORDBG-T,

Aberdeen. Proving Ground, Maryland



DISTRIBUTION LIST (CONTD.)

Cogies

1 Director, Biological Sciences Division, OffiQe of Naval Research,
Department of the Navy, Washington 25, D. C.

2 Director, National Bureau of Standards, Washington 25, D. C.,
ATTN: Dr. L. V. Spencer and Mr.. C. Eisenhauer

2 Director, Marine Corps Landing Force Development Center,
Marine Corps Schools, Quantico, Virginia

1 Director, Material Laboratory, New York Naval Shipyard,
Brooklyn 1, New York, ATTN: Library, Code 912-B

1 Director, Oak Ridge National Laboratory, Oak Ridge, Tennessee,
ATTN: Dr. G. S. Hurst, Health Physics Division

1 Director, Post Safety Office, Aberdeen Proving Ground, Maryland
2 Director, Restricted Weapons Defense Division, U. S. Naval Schools

Command, Treai'ure Island, San Francisco 30, California
1 Director, USA CBR Weapons Orientation Course, Dugway Proling

Ground, Dugway, Utah
2 Director, USA Engineer Research & Development Labs, Fort Belvoir,

Virginia, ATTN: Dr. Thomas G. Walsh
1 Director, USA Engineer Research & Development Labs, ATTN: Tech-

nical Documents Center, Fort Belvoir, Virginia
1 Director, USAF Project RAND, Via: Air Force Liaison Office,

The RAND Corporation, 1700 Main Street, Santa Monica,
California, ATTN: Library

1 Director, U. S. Naval Research Laboratory, Washington 25, D. C.,
ATTN: Code 2027

1 Director of Special Weapons Develppment, U. S. Continental
Army Command, Fort Bliss, Texas

1 The Director, Weapons Systems Evaluation Group, Room 1E880,
The Pentagon, Washington 25, D. C.

1 Directorate of Research and Development, DCS/D, Hq USAF,
Washington 25, D. C., AfTN: AFDRD-HF

6 Major R. R. Doddridge, Canadian Army Technical Representative,
Bldg 330, Army Chemical Center, Maryland

1 Field Office, U. S. Army Chemical Corps Intelligence Agency,
Bldg T-1502, Army Chemical Center, Maryland

1 Headquarters, Air Force Ballistic Missile Division (ARDC), ATTN:
WIYSN-3, Air Force Unit Post Office, Los Angeles 45., California

1 Headquarters, Ordnance Ammunition Command, U. S. Army,
ATTN: ORDLY-S, Joliet,, Illinois

1 Headquarters, Strategic Air Command, ATTN: DINC, Offutt Air Force
Base, Nebraska

1 Headquarters, Strategic A 1 Command, ATTN: SUP3.1, Offutt Air
Force Base, Nebraska

1 Headquarters, Tactical Air Command, Langley Air Force Base,
Virginia, ATTN: TMEM-AM

1 Headquarters, Tactical Air Command, Langley Air Force Base,
Virginia, ATTN: TOOT-T



DI8TRIBU.TION LIST (CO~fiD.)t

Copies

.1 Headquarters, Tactical Air Command, Langley Air Force Base,
Virginia, ATTN: TPL-RQD

1 Headquarters, USAF, Director of Operations, AFOOP-CP,
Washington 25, D. C.

1 Headquarters, U. S. Army Ordnance Tank-Automotive Comand,
ATTN: ORDMC-REM, 1501 Beard Street, Detroit 9, Michigan

6 Mr. Ronald Holmes, Defense Research Staff/TW, British Embassy,
3100 Massachusetts Avenue, N. W., Washington 8, D. C.

1 Los Alamos Scientific Laboratory, ATTN: Report Librarian,
P. O.Box 1663, Los Alamos, New Mexico

.3 Technical Operations, Inc., Burlington, Massachusetts, ATTN:
Dr. Eric T. Clarke, Vice President, Mr. Dominic Raso,
Mr. John F. Batter, Jr.

1 The Martin Company, ATTN: Science-Technology Library,

Mail J 398, Baltimore 3, Maryland
1 392d Medical Group (SAC), ATWN: SUDP3, Vandenberg Air Force,

California
1 Medical Information & Intelligence Agency, U. S. Army Medical

Service, ATTN: Director, Washington 25, D. C.
1 Office, Assistant for Veterinary Services, Office of the Surgeon

General, Department of the Army, Washington 25, D. C.
1 Office of the Chief Chemical Officer, ATTN: Chief, Safety

Branch, Department of the Army, Washington 25, D. C.

1 Office Chief of Ordnance, Department of the Army, ATTN: ORDGU-SA,
Washington 25, D. C.

1 Office Chief of Drdnance Research & Development Division,
Research Branch (ORDTB), Washington 25, D. C.

1 Office, Chief of Transportation, ATTN: Concepts and Doctrine
Division, Washington 25, D. C.

.1 Office of Civil and Defense Mobilization, 17th and F. Streets,
Washington, D. C., ATTN: Mr. Neil FitzSimons

1 Office of the Senior Standardization Representative, U. S. A.
Standardization Group, Canada, c/o Directorate of Weapons &
Development, Canadian Army Headquarters, Ottawa, Canada

1 Office of the Surgeon (MCD), Headquarters, Air Materiel Command,
Wright-Patterson Air Force Base, Ohio

1 Officer in Charge, U. S. Naval Explosive Ordnance Disposal Techni-
cal Center, U. S. Naval Propellant Plant, Indian Head, Maryland,
ATTN: Army Chemical Liaison Officer

1 Operations Research Office, The Johns Hopkins University, ATTN:
Document Control Office, 6935 Arlington Road, Bethesda 14, Md.

1 Post Surgeon, Rocky Mountain Arsenal, Denver 30, Colorado
1 President, U. S. A. Arctic Test Board, APO 733, Seattle, Wash.
1 President, U. S. A. Armor Board, Fort Knox, Kentucky
1 President, U. S. A. Chemical Corps Board, Building 483, Army

Chemical Center, Maryland



DISTRIBUTION IST (CONFTD.)

copies

1 President, U. S. Army Infantry Board, Fort Benning, Georgia
1 President, U. S. Army Airborne & Electronics Board,

Fort Bragg, North Carolina
1 President, U. S. Army Air Defense Board, Fort Bliss, Texas
I President, U. S. Naval War College, Newport, Rhode Island
1 Radiation Effects Information Center, Battelle Memorial

Institute, 505 King Avenue, Columbus 1, Ohio
1 Sandia Corporation, Sandia Base, Albuquerque, New Mexico
2 School of Aviation Medicine, USAF, ATTN: SAMRSCH-P,

Brooks Air Force Base, Texas
1 Senior Army Representative, Department of Health, Education

and Welfare, Room 5412, South Building, Washington 25, D. C.
1 Senior Standardization Representative, U. S. Army Standardiza-

tion Group-UK, ATTN: Chemical Representative, Box 65,
USN 100, FPO, New York, New York

1 Supervisor, industrial Hygiene Engineering Group, Boeing
Airplane Company, P. 0, Box 3822, Mail Stop 45-04,
Seattle 24, Washington

2 Technical Library, Room G-2B, Office of Civil and Defense
Mobilization, ATTN: Director, Technical Library,
Battle,/Creek, Michigan

2 3415th Technical School, LPAF (TORF), Lowry Technical Training
Center, (ATC), Lowry Air Force Base 30, Colorado

1 University of California Engineering Field Station, Berkeley,
California, ATTN: Dr. R. W. Sheppard

1 University of California, Division of Nuclear Engineering,
Berkeley, California, ATTN: Professor N. W. Snyder

1 U. S. Army Chemical Corps Advisory Council, Building 330,
Army Chemical Center, Maryland

5 U. S. Atomic Energy Commission, Office of Technical Information
Extension, Post Office Box 62, Oak Ridge, Tennessee

6 U. S. CONARC Liaison Officer, Building 330, Army Chemical
Center, Maryland

I Walter Reed Army Institute of Research, Walter Reed Army
Medical Center, Washington 12, D. C.

10 Commander, Armed Services Technical Information Agency,
ATTN: TIPCR, Arlington Hall Station, Arlington 12, Virginia

1 Commanding General, Headquarters, U. S. Continental Army
Connand, Fort Monroe, Virginia, ATTN: ATTNG

20 Author



UNCLASSIFMD

UNCLASSIFIED I
AD Accession No.NuZZ.e sti -e~~lDivisiton, V. B. Arm Ch irl -Cr 1. Deontaminatiton
Nlear- Defens ab res°o Arm Chemical Cor," MarlandJ

COLD fWMlN CO AK ON wi - MOCOY 1 2. RAdoactive Fallout
Joseph C. MAloney and John L. Maredith

IL-T-a4, Jmusy 1163 3. C imte, Cold
Projeet |-

1
-410.C -0, UNCUVIN PAP=

Teobjective or this wrk me to obtain data on the 4. Anginear 2quipment
eftiismep or el£sostuatioma teshalais user below-
treoos eeA go es es ta S ied to outdo surrames.

I sae M wuait VU p re d f y toWLg 1W to 300
mad with laa~maum440. TM aliat m thou dis-
Perme " am, trs sOi, ad rw surtase.
"ke t =ei s at ti n b ssaN& -e' Plow"& am
p sayig m" teeted. 7emrimntal offort

me lwas ted by Aw"M ather siU0tica.

I UNCLASSIFIED I

I UNCLASSIFIEDI
I AD Accession No._ _

i a Testxng Division, U. S. Army Chemical Corps 1. Deontamination
Nuclear Defense laboratory, Army Chemical Center, Maryland

COLD WATm DNCONZTA4IETION STUDY - McCOY I 2. Radoactive Fallout
Joseph C. Maloney and John L. Meredith

UL-'R-24, January 1962 3. Climte, Cold

Project 4 X2-Ol-OM-02, UNCUZSIFIRD RCORT

The objective of this work was to obtain data on the 4. bAgineer Nui-t
efficiency of decontamination techniques under below-

freezing conditions when applied to outdoor surfaces.
Fallout simulant prepared bytagging 15C to 300

parsed onto swp frozen soil, sod roof surfaces.poerseein rare t estedl . The experinta efforn Iim
The techniques of fire hosing, snow plowing, andpoe weping were tooted. The experiseatal effort

me limited by impoper weather conditions. I

I UNCLASSIFIED II- -- t-- - - - - - -

I UNCLASSIFIED I
l AD Accession fo.______I

Nu ~tn Diii, B . AM ChSm W sl Corp 1. Dooontsmination
Nuclear Defense laboratory, Army Cheicl Center, Maryland
COLD OKIM MCUTAM ION MW - MeCOY I 2. Radioactive Fallout

Joseph C. Mloney and John L. Meredith

flL-iM-24, January 1962 3. Cimte, Cold
Project 4X.2-0l.-=~-02, UNCa"II RP
The objective of this work v, to obtain data on the 4. angi nesr qui t
efficiency of decontamination techniques under below-
freezing conditions when applied to outdoor surfaces.
Fallout simamnt ws prepared by taggng 150,t to 30(4&
sad with l -nthama-140. The sioulat wa s then dis-

parsed onto snow, frozen soil, and roof surfaces.
The techniquos of fire hoeing, snow plowing, and
power meing were teted. The experimntal effort
wa limited by ieopes weather oditlons.

UNCLASSIFIED

UNCLASSIFIED


